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Introduction
============

Expert committees identified conditions for which hospitalization could be avoided if patients had early access to good quality outpatient health care ([@R1],[@R2]), and the experts labeled these conditions as ambulatory care-sensitive conditions or preventable hospitalizations. Preventable hospitalizations for angina are believed to capture the failure of the outpatient health care system to prevent and control cardiovascular disease risk factors ([@R3]). For patients with coronary and other atherosclerotic diseases, clinical guidelines suggest that aggressive, comprehensive risk factor management is likely to improve these patients' lives by reducing the number of procedural interventions they require --- possibly resulting in reduced hospitalizations ([@R4]).

Secular declines in preventable hospitalizations for angina have been reported for people aged 65 years or older ([@R5]). Other researchers also reported declines for some angina hospitalizations ([@R6],[@R7]). At least 1 researcher ([@R7]) suggested that this decrease may partially be due to increased use of emergency departments (EDs) or outpatient clinics to manage acute chest pain. Others have suggested, on the basis of observing increasing rates of hospitalization for coronary atherosclerosis and increased use of coronary angiography during 1992 through 1999, that the decline is not related to better access to care or improvements in preventive care. Instead, they believe that it reflects trends in more aggressive diagnosis of coronary atherosclerosis that have led to different discharge diagnoses ([@R5]).

The purpose of this study was to confirm previous findings of a decline in preventable hospitalizations for angina as defined by Agency for Healthcare Research and Quality's (AHRQ's) Prevention Quality Indicator (PQI) number 13 ([@R8]), by using a different national database, a more recent time period, and both younger and older adult patients. Furthermore, this study examined whether rates of potentially preventable ED visits for angina have increased over time, lending support to the idea that cases are declining in the hospital setting because they are being handled more often in the ED.

Methods
=======

Data source and definitions
---------------------------

We obtained hospitalization data (1995--2010) from the National Hospital Discharge Survey (NHDS). We obtained ED visit data (1995--2009) from the National Hospital Ambulatory Medical Care Survey (NHAMCS). Both surveys were conducted by the National Center for Health Statistics (NCHS) ([@R9],[@R10]). All research activities related to the surveys were reviewed and approved by the NCHS Research Ethics Review Board in accordance with 45 CFR 46. NHDS and NHAMCS are stratified, probability-designed surveys; the NHDS has 3 stages of sampling and the NHAMCS has 4 stages. Although the sampling frames and methods are different for the 2 surveys, at the first and second stages of sampling the surveys select noninstitutional hospitals in geographic areas of the United States, exclusive of federal, military, and Veterans Administration hospitals. Only short-stay hospitals (those with an average length of stay \<30 days for all patients) and general hospitals (medical or surgical) are included in the surveys. Hospitals must also have at least 6 beds available for inpatient use. At the final stage, surveys select a systematic random sample of patient visits from either the participating hospital (NHDS) or the ED (NHAMCS). During 2008 through 2010, NCHS used half samples for the NHDS because of limited financial resources.

Response rates for the NHDS hospitals are generally at least 90%; however, in 2008, 2009, and 2010 the rates dropped to about 86%. In NHAMCS, about 90% of hospitals respond to the survey. From the hospitals with EDs, approximately 90% of EDs agree to provide survey information.

We calculated NHDS hospitalization and NHAMCS ED rates according to the technical specifications published by AHRQ for PQI number 13 ([@R8]). The numerator consists of all nonmaternal discharges of people aged 18 years or older with an *International Classification of Diseases, Ninth Revision, Clinical Modification* (ICD-9 CM) principal diagnosis code for angina: intermediate coronary syndrome, including unstable angina (411.1), acute coronary occlusion without myocardial infarction (411.81), acute ischemic heart disease (411.89), angina decubitus (413.0), prinzmetal angina (413.1), or angina pectoris (413.9). From both databases, we excluded maternal discharges using a method based on ICD-9 codes alone ([@R11]). Other exclusions required by the AHRQ specifications include transfers from another institution (the NHDS database is missing this information before 2001) and discharges with cardiac procedure codes in any field. In the ED analysis, we did not exclude these because transfers into an ED have a different meaning from transfers into a hospital, and cardiac procedures of this type are not generally done in the ED. By excluding cardiac procedures, the number of hospitalizations is reduced by approximately 10% and more serious and complex cases are eliminated. For example, persons who require procedures such as a cardiac pacemaker implant, cardiac valve repair, or coronary bypass are not included in the numerator. The denominators for the rates are from US Census population estimates ([@R12]) published by NCHS as part of the documentation package for each year's survey database ([@R9],[@R10]).

For NHDS, after the survey staff selected discharge records for study, demographic and medical data were abstracted by US Bureau of the Census staff (acting as agents for NCHS) or by hospital staff primarily from the records' face sheets (the first page or cover page containing information such as health and medical requirements listed in an easy-to-use format) and discharge summaries. Editing and quality checks were made by NCHS; then the records were made available for analysis via a computerized database. We used the confidential database at the NCHS's Research Data Center (which includes variables not available in the NHDS public-use database) for this analysis, which allowed us to use sampling design variables to calculate standard errors. For NHAMCS, hospital staff used medical records to complete the Patient Record Forms (brief, one-page forms that record the required survey information) for the ED visits. We used the public-use database because it included sampling design variables along with demographic and medical information.

In describing the characteristics of patients with preventable visits, we used 3 categories for race: white, black, or other ([@R13]). In calculating rates, we did not stratify by race because of sample size concerns. We used 4 US Census regions: Northeast, Midwest, South, and West ([@R12]). For insurance, we used only the principal expected source of payment to derive 4 categories; Medicare, Medicaid, private insurance, and other. "Other" included types such as other government insurance, self-pay, hospitalization without a charge, and worker's compensation. Source of payment was considered missing and excluded from the calculation of percentages if the medical record abstract form or face sheets had "not stated" checked.

Statistical analysis
--------------------

We estimated the total weighted number of preventable hospitalizations or ED visits for angina each year for persons aged 18 years or older. Because angina as a primary reason for a visit is rare, we combined 4 years of data to obtain 4 time periods: 1995--1998, 1999--2002, 2003--2006, and 2007 through the most recent year of data available (2010 for NHDS and 2009 for NHAMCS). We summed the census population estimates during these same time periods and used the results to calculate rates per 100,000 population.

We stratified the population by sex and age (18--44, 45--64, and ≥65 years for NHDS; and 18--64 and ≥65 years for NHAMCS). We used only 2 age categories for NHAMCS because using 3 resulted in large standard errors for point estimates. We also produced age- and sex- standardized rates using the 2000 US Census population as the standard population ([@R12]).

We used Proc Crosstab in SUDAAN 10.0 (Research Triangle Institute, Research Triangle Park, North Carolina) to calculate 95% confidence intervals (CIs) around the estimates. We did not calculate CIs around the denominators because they were derived from a census of the population. We tested differences between subgroups using *z* tests with α = .05 as a measure of significance; however, this testing was only done for estimates that were considered reliable according to NCHS standards (ie, estimates based on 30 or more visits and those where the relative standard error is 30% or less). We used the weighted least squares regression test for linear trends for each study subgroup and for the age- and sex-specific rates ([@R14]). To examine the assumption of linearity, we examined residuals plotted against the independent variable to verify that the residuals were randomly distributed.

Results
=======

Hospitalizations
----------------

From 1995 through 2010, there were 13,962 records for which angina without procedure was the first-listed diagnosis among persons aged 18 years or older in the NHDS sampled hospitals. This translates to a weighted estimate of 1,926,000 of these hospitalizations for US adults during the 16 years, an average of 120,000 each year.

In 1995--1998, most hospitalizations (57.2%) occurred among persons aged 65 years or older ([Table 1](#T1){ref-type="table"}); however, this changed by 2007--2010, when there were nonsignificant differences in the percentages between those aged 45 to 64 years (48.1%; 95% CI, 41.9%--54.4%) and those aged 65 years or older (39.7%; 95% CI, 33.7%--46.1%). The distribution of hospitalizations did not vary significantly by sex. From 1995 through 2002, hospitalizations for angina without procedure occurred less frequently in the western US Census region than in other regions. The largest payer for these hospitalizations was Medicare, ranging from 49% to 55% depending on the time period. Private insurance was the second largest payer, ranging from 31% to 35%. In 2003--2006, Medicaid paid for approximately 8% of these hospitalizations.

###### Preventable Hospitalizations for Angina, Weighted Number of Visits and Percentage of Visits Within 4 Time Periods, by Selected Demographic Characteristics, National Hospital Discharge Survey, 1995--2010

  Characteristics                         1995--1998                   1999--2002          2003--2006                   2007--2010                                                                                          
  --------------------------------------- ---------------------------- ------------------- ---------------------------- ------------------- ---------------------------- --------------------- ---------------------------- -------------------
  **Age, y**                                                                                                                                                                                                                
  18--44                                  67,747 (55,186--80,308)      7.9 (6.9--9.1)      42,409 (33,738--51,080)      7.9 (6.6--9.4)      30,482 (23,001--37,963)      8.7 (7.0--10.7)       22,237 (13,741--30,733)      12.1 (8.8--16.6)
  45--64                                  298,789 (270,421--327,157    34.9 (32.3--37.6)   215,405 (181,615--249,195)   40.2 (36.9--43.6)   158,838 (137,316--180,360)   45.2 (41.0--49.4)     88,118 (69,479--106,757)     48.1 (41.9--54.4)
  ≥65                                     489,188 (425,915--552,461    57.2 (54.5--59.8)   278000 (230,606--325,394)    51.9 (48.4--55.4)   162,489 (134,597--190,381)   46.2-- (41.8--50.6)   72,765 (53,931--91,599)      39.7 (33.7--46.1)
  Total                                   855,724 (767,796--943,652)   100.0               535,814 (458,679--612,949)   100.0               351,809 (308,441--395,177)   100.0                 183,120 (148,541--217,699)   100.0
  **Sex**                                                                                                                                                                                                                   
  Male                                    411,336 (364,490--458,182)   48.1 (46.0--50.2)   258,773 (220,173--297,373)   48.3 (44.7--51.9)   173,275 (150,620--195,930)   49.3 (46.2--52.3)     91,450 (72,280--110,620)     49.9 (44.4--55.5)
  Female                                  444,388 (396,160--492,616)   51.9 (49.8--54.0)   277,041 (229,455--324,627)   51.7 (48.1--55.3)   178,534 (152,794--204,274)   50.8 (47.7--53.8)     91,670 (70,685--112,655)     50.1 (44.5--55.6)
  Total                                   855,724 (767,796--943,652)   100.0               535,814 (458,679--612,949)   100.0               351,809 (308,441--395,177)   100.0                 183,120 (148,541--217,699)   100.0
  **Race**                                                                                                                                                                                                                  
  White                                   577,591 (501,848--653,334)   83.7 (80.8--86.1)   358,001 (304,634--411,368)   84.3 (81.4--86.7)   225,827 (181,214--270,440)   80.5 (76.2--84.1)     115,794 (88,962--142,626)    75.3 (68.3--81.2)
  Black                                   81,027 (66,692--95,362)      11.7 (9.7--14.1)    48,856 (39,423--58,289)      11.5 (9.5--13.9)    42,125 (34,507--49,743)      15.0 (12.1--18.5)     30,990 (19,295--42,685)      20.2 (14.3--27.6)
  Other                                   31,856 (23,348--40,364)      4.6 (3.5--6.0)      18,086 (11,393--24,779)      4.3 (2.9--6.1)      12,755 (7,383--18,127)       4.5 (3.0--6.9)        7,036 (2,855--11,217)        4.6 (2.6--8.0)
  Total[a](#T1FN1){ref-type="table-fn"}   690,474 (611,853--769,095)   100.0               424,943 (368,152--481,734)   100.0               280,707 (234,245--327,169)   100.0                 153,820 (121,992--185,648)   100.0
  **Region**                                                                                                                                                                                                                
  Northeast                               265,283 (208,654--321,912)   31.0 (26.1--36.4)   162,512 (100,692--224,332)   30.3 (22.6--39.4)   94,527 (63,605--125,449)     26.9 (20.6--34.2)     50,430 (29,266--71,594)      27.5 (19.2--37.8)
  Midwest                                 209,803 (157,011--262,595)   24.5 (19.8--29.9)   116,232 (83,619--148,845)    21.7 (16.7--27.7)   76,125 (56,555--95,695)      21.6 (17.1--27.0)     31,174 (20,145--42,203)      17.0 (11.9--23.7)
  South                                   266,470 (228,821--304,119)   31.1 (27.1--35.5)   192,298 (163,317--221,279)   35.9 (30.2--42.0)   126,461 (107,715--145,207)   36.0 (30.9--41.4)     67,618 (46,498--88,738)      36.9 (28.4--46.4)
  West                                    114,168 (96,307--132,029)    13.3 (11.3--15.7)   64,772 (50,078--79,466)      12.1 (9.4--15.4)    54,696 (40,910--68,482)      15.6 (12.1--19.7)     33,898 (20,539--47,257)      18.5 (12.7--26.2)
  Total                                   855,724 (767,796--943,652)   100.0               535,814 (458,679--612,949)   100.0               351,809 (308,441--395,177)   100.0                 183,120 (148,541--217,699)   100.0
  **Insurance status**                                                                                                                                                                                                      
  Medicare                                463,416 (402,132--524,700)   55.1 (52.2--58.0)   272,705 (226,098--319,312)   51.2 (47.8--54.6)   171,287 (142,697--199,877)   49.4 (44.8--53.9)     80,199 (63,191--97,207)      44.8 (40.3--49.3)
  Medicaid                                56,257 (46,254--66,260)      6.7 (5.7--7.9)      35,840 (27,670--44,010)      6.7 (5.6--8.0)      27,186 (21,007--33,365)      7.8 (6.4--9.6)        21,662 (13,923--29,401)      12.1 (8.8--16.4)
  Private insurance                       262,713 (234,482--290,944)   31.3 (28.9--33.7)   185,239 (154,902--215,576)   34.8 (31.3--38.4)   119,110 (99,001--139,219)    34.3 (29.9--39.0)     57,541 (43,423--71,659)      32.1 (27.1--37.6)
  Other                                   58,161 (47,263--69,059)      6.9 (5.9--8.2)      38,858 (29,779--47,937)      7.3 (6.0--8.9)      29,356 (22,542--36,170)      8.5 (6.8--10.5)       19,711 (13,341--26,081)      11.0 (8.2--14.6)
  Total[b](#T1FN2){ref-type="table-fn"}   840,547 (754,288--926,806)   100.0               532,642 (455,712--609,572)   100.0               346,939 (304,984--388,894)   100.0                 179,113 (146,721--211,505)   100.0

Totals here are less than totals for the other characteristics because of missing values: 165,250 (19.3%) in 1995--1998; 110,871 (20.7%) in 1999--2002; 71,102 (20.2%) in 2003--2006; and 29,300 (16.0%) in 2007--2010. Missing values were not included in the calculation of the percentages.

Totals here are less than totals for the other characteristics because of missing values: 15,177 (1.8%) in 1995--1998; 3,172 (0.6%) in 1999--2002; 4,870 (1.4%) in 2003--2006; and 4,007 (2.2%) in 2007--2010. Missing values were not included in the calculation of the percentages.

For both women and men, the rates for preventable angina hospitalizations increased significantly by age within each time period except for the most recent time period ([Table 2](#T2){ref-type="table"}). Rates dropped significantly from the earlier years (1995--1998) to the later years (2007--2010) for both sexes in every age group (65%--87.7% for women, 70%--85% for men). The highest rates for both sexes occurred from 1995 through 1998 among those aged 65 years or older (women, 287.4/100,000; men, 293.1/100,000).

###### Age- and Sex-Stratified Preventable Hospitalizations for Angina per 100,000 Population Among Those Aged 18 Years or Older, by Time Period, National Hospital Discharge Survey, United States, 1995--2010

  Age, y/Sex   1995--1998, no. (95% CI)                               1999--2002, no. (95% CI)                           2003--2006, no. (95% CI)   2007--2010, no. (95% CI)
  ------------ ------------------------------------------------------ -------------------------------------------------- -------------------------- ---------------------------------------------------
  **18--44**                                                                                                                                        
  Men          15.6[a](#T2FN1){ref-type="table-fn"} (11.5--19.7)      10.0[a](#T2FN1){ref-type="table-fn"} (7.6--12.4)   6.8 (4.8--8.9)             4.6[b](#T2FN2){ref-type="table-fn"} (1.9--7.3)
  Women        9.1 (6.5--11.7)                                        4.7 (2.7--6.8)                                     4.6 (2.7--6.5)             3.2[b](#T2FN2){ref-type="table-fn"} (1.4--5.0)
  **45--64**                                                                                                                                        
  Men          127.9[a](#T2FN1){ref-type="table-fn"} (111.3--144.5)   74.6 (61.0--88.2)                                  49.6 (40.5--58.8)          25.1[b](#T2FN2){ref-type="table-fn"} (18.5--31.8)
  Women        98.9 (84.6--113.1)                                     62.1 (51.3--72.9)                                  37.2 (28.3--46.1)          23.1[b](#T2FN2){ref-type="table-fn"} (16.0--30.1)
  **≥65**                                                                                                                                           
  Men          293.1 (247.1--339.0)                                   156.5 (128.1--184.9)                               89.4 (65.7--113.2)         42.9[b](#T2FN2){ref-type="table-fn"} (28.6--57.1)
  Women        287.4 (245.9--329.0)                                   157.1 (124.1--190.2)                               89.7 (68.8--110.7)         35.4[b](#T2FN2){ref-type="table-fn"} (22.5--48.3)

Abbreviation: CI, confidence interval.

The male--female difference in this age group and time period is significant at *P* \< .05.

Rates dropped significantly (*P* \< .05) from the first time period to the last time period.

Emergency department visits
---------------------------

During 1995--2009, there were 1,796 preventable ED visits for angina among persons aged 18 years or older in the EDs sampled by NHAMCS. This translates to a weighted number of 6,854,508 of these visits for US adults during 15 years, an average of 457,000 each year.

In 1995--1998, most visits (58.9%) were by persons aged 65 years or older ([Table 3](#T3){ref-type="table"}); however, this changed by 2007--2009, when the differences in the percentages between those aged 18--64 years (54.6%; 95% CI, 47.1%--61.9%) and those aged 65 years or older (45.4%; 95% CI, 38.1%--52.9%) became nonsignificant. The distribution of ED visits did not vary significantly by sex. As would be expected because of the racial composition of the United States, whites had the most visits. The largest payer for these ED visits was Medicare, which paid for about 50% of them during each study period. Private insurance was the second largest payer covering from 31% to 35% of the visits. In 2003--2006 (the most recent period with a reliable estimate for Medicaid), Medicaid paid for approximately 9% of these ED visits.

###### Preventable Emergency Department Visits for Angina, Weighted Number of Visits and Percentage of Visits Within 4 Time Periods, by Selected Demographic Characteristics, National Hospital Ambulatory Medical Care Survey, 1995--2009

  Characteristics                         1995--1998                                                  1999--2002           2003--2006                                               2007--2009                                                                                                                                                                                                             
  --------------------------------------- ----------------------------------------------------------- -------------------- -------------------------------------------------------- ------------------------------------------------ --------------------------------------------------------- ------------------------------------------------ ---------------------------------------------------------- -------------------------------------------------
  **Age, y**                                                                                                                                                                                                                                                                                                                                                                                               
  18--64                                  921,264 (732,979--1,109,549)                                41.1 (35.7--46.7)    1,054,389 (792,710--1,316,068)                           50.4 (44.3--56.6)                                827,861 (629,751--1,025,971)                              56.6 (50.8--62.3)                                579,303 (419,944--738,662)                                 54.6 (47.1--61.9)
  ≥65                                     1,319,642 (1,087,176--1,552,108)                            58.9 (53.3--64.3)    1,035,827 (790,004--1,281,650)                           49.6 (43.4--55.7)                                634,108 (479,831--788,385)                                43.4 (37.7--49.2)                                482,114 (345,446--618,782)                                 45.4 (38.1--52.9)
  Total                                   2,240,906 (1,901,893--2,579,919)                            100.0                2,090,216 (1,653,952--2,526,480)                         100.0                                            1,461,969 (1,153,769--1,770,169)                          100.0                                            1,061,417 (811,535--1,311,299)                             100.0
  **Sex**                                                                                                                                                                                                                                                                                                                                                                                                  
  Male                                    1,192,931 (968,809--1,417,053)                              53.2 (48.2-- 58.2)   1,053,092 (810,450--1,295,734)                           50.4 (45.2-- 55.6)                               724,786 (553,894--895,678)                                49.6 (43.9--55.3)                                546,920 (399,843--693,997)                                 51.5 (43.7--59.3)
  Female                                  1,047,975 (865,643--1,230,307)                              46.8 (41.8--51.8)    1,037,124 (792,403--1,281,845)                           49.6 (44.4--54.8)                                737,183 (557,121--917,245)                                50.4 (44.7--56.1)                                514,497 (361,312--667,682)                                 48.5 (40.7--56.3)
  Total                                   2,240,906 (1,901,893--2,579,919)                            100.0                2,090,216 (1,653,952--2,526,480)                         100.0                                            1,461,969 (1,153,769--1,770,169)                          100.0                                            1,061,417 (811,535--1,311,299)                             100.0
  **Race**                                                                                                                                                                                                                                                                                                                                                                                                 
  White                                   1,914,937 (1,597,954--2,231,920)                            85.5 (81.1--88.9)    1,860,013 (1,443,863--2,276,163)                         89.0 (85.0--92.0)                                1,230,359 (952,283--1,508,435)                            84.2 (79.1--88.2)                                867,173 (643,864--1,090,482)                               81.7 (75.2--86.8)
  Black                                   269,949 (182,901--356,997)                                  12.1 (8.8--16.3)     204,632 (134,457--274,807)                               9.8 (6.9--13.8)                                  192,501 (123,837--261,165)                                13.2 (9.4--18.2)                                 153,806 (90,985--216,627)                                  14.5 (9.8--20.9)
  Other                                   56,020[a](#T3FN1){ref-type="table-fn"} (24,991--87,049)     2.5 (1.4--4.3)       25,571[a](#T3FN1){ref-type="table-fn"} (2,046--49,096)   1.2[a](#T3FN1){ref-type="table-fn"} (0.5--2.9)   39,109[a](#T3FN1){ref-type="table-fn"} (10,492--67,726)   2.7[a](#T3FN1){ref-type="table-fn"} (1.3--5.3)   40,438[a](#T3FN1){ref-type="table-fn"} (10,050--70,826)    3.8[a](#T3FN1){ref-type="table-fn"} (1.8--7.7)
  Total                                   2,240,906 (1,901,893--2,579,919)                            100.0                2,090,216 (1,653,952--2,526,480)                         100.0                                            1,461,969 (1,153,769--1,770,169)                          100.0                                            1,061,417 (811,535--1,311,299)                             100.0
  **Region**                                                                                                                                                                                                                                                                                                                                                                                               
  Northeast                               656,593 (457,969--855,217)                                  29.3 (22.6--37.0)    424,030 (251,184--596,876)                               20.3 (13.7--29.0)                                433,192 (275,712--590,672)                                29.6 (21.2--39.7)                                253,649 (144,204--363,094)                                 23.9 (15.8--34.4)
  Midwest                                 559,429 (379,101--739,757)                                  25.0 (18.8--32.4)    541,165 (320,041--762,289)                               25.9 (17.8--36.0)                                337,055 (189,747--484,363)                                23.1 (15.4--33.1)                                247,900 (122,417--373,383)                                 23.4 (14.7--35.1)
  South                                   618,463 (459,837--777,089)                                  27.6 (21.7--34.3)    750,554 (446,805--1,054,303)                             35.9 (26.0--47.2)                                408,993 (230,330--587,656)                                28.0 (19.1--39.0)                                337,587 (184,227--490,947)                                 31.8 (21.5--44.2)
  West                                    406,421 (272,991--539,851)                                  18.1 (13.3--24.3)    374,467 (235,572--513,362)                               17.9 (12.3--25.4)                                282,729 (153,994--411,464)                                19.3 (12.5--28.6)                                222,281 (116,461--328,101)                                 20.9 (13.3--31.4)
  Total                                   2,240,906 (1,901,893--2,579,919)                            100.0                2,090,216 (1,653,952--2,526,480)                         100.0                                            1,461,969 (1,153,769--1,770,169)                          100.0                                            1,061,417 (811,535--1,311,299)                             100.0
  **Insurance status**                                                                                                                                                                                                                                                                                                                                                                                     
  Medicare                                1,172,809 (956,094--1,389,524)                              52.6 (47.3--57.8)    1,025,258 (768,155--1,282,361)                           49.3 (43.6--54.9)                                648,214 (485,171--811,257)                                44.7 (38.8--50.8)                                496,279 (365,927--626,631)                                 48.6 (41.4--55.9)
  Medicaid                                127,981[a](#T3FN1){ref-type="table-fn"} (69,436--186,526)   5.7 (3.7--8.8)       155,414 (88,748--222,080)                                7.5 (5.0--10.9)                                  131,911 (83,255--180,567)                                 9.1 (6.5--12.6)                                  84,442[a](#T3FN1){ref-type="table-fn"} (14,069--154,815)   8.3[a](#T3FN1){ref-type="table-fn"} (3.8--17.0)
  Private insurance                       691,293 (528,540--854,046)                                  31.0 (26.1--36.3)    733,390 (544,932--921,848)                               35.2 (29.4--41.5)                                443,700 (309,184--578,216)                                30.6 (25.2--36.5)                                357,366 (248,430--466,302)                                 35.0 (29.5--40.9)
  Other                                   238,795 (164,560--313,030)                                  10.7 (7.9--14.4)     167,803 (97,138--238,468)                                8.1 (5.6--11.5)                                  226,953 (148,968--304,938)                                15.6 (11.5--21.0)                                83,145[a](#T3FN1){ref-type="table-fn"} (41,088--125,202)   8.1[a](#T3FN1){ref-type="table-fn"} (4.9--13.2)
  Total[b](#T3FN2){ref-type="table-fn"}   2,230,878 (1,893,710--2,568,046)                            100.0                2,081,865 (1,646,211--2,517,519)                         100.0                                            1,450,778 (1,145,748--1,755,808)                          100.0                                            1,021,232 (777,016--1,265,448)                             100.0

This estimate is unreliable according to the National Center for Health Statistics' standard that estimates should be based on either 30 or more records or a relative standard error of 30% or less.

Totals here are less than totals for the other characteristics because of missing values: 10,028 in 1995--1998; 8,351 in 1999--2002; 11,191 in 2003--2006; and 40,185 in 2007--2009. Missing values are not included in the calculation of the percentages.

For women and men, the rates for preventable ED visits for angina were significantly higher for those aged 65 years or older compared with those who were younger ([Table 4](#T4){ref-type="table"}). Among those aged 65 or older, rates dropped significantly from the earlier years (1995--1998) to the later years (2007--2009) for both sexes in every age group (50% for women, 67% for men). The highest rates for both sexes occurred in 1995--1998 among those aged 65 years or older (women, 933.2/100,000; men, 1,170.5/100,000).

###### Age- and Sex-Stratified Preventable Emergency Department Visits for Angina per 100,000 Population Among Those Aged 18 Years or Older, by Time Period, National Hospital Ambulatory Medical Care Survey, United States, 1995--2009

  Age,y/Sex    1995--1998                 1999--2002               2003--2006             2007--2009
  ------------ -------------------------- ------------------------ ---------------------- ------------------------------------------------------
  **18--64**                                                                              
  Men          177.3 (131.5--223.04)      177.6 (131.5--223.7)     126.0 (89.7--162.2)    129.4 (92.5--166.4)
  Women        107.7 (79.6--135.8)        129.6 (86.0--173.1)      102.3 (75.3--129.2)    77.0 (43.3--110.8)
  **≥65**                                                                                 
  Men          1,170.5 (874.8--1,466.3)   806.1 (582.7--1,029.6)   461.7 (327.4--595.9)   391.2[a](#T4FN1){ref-type="table-fn"} (242.1--540.3)
  Women        933.2 (746.3--1,119.9)     753.2 (546.8--959.7)     448.2 (317.4--578.9)   464.1[a](#T4FN1){ref-type="table-fn"} (308.0--620.2)

Rates dropped significantly (*P* \< .05) from the first period to the last period.

Linear trends
-------------

A test of linear trend shows that age- and sex-standardized hospitalization rates for angina ([Figure](#F1){ref-type="fig"}) declined in a significant linear fashion (β = −21/100,000, *P* = .02). The actual rate declined from 89.1 per 100,000 to 15.8 per 100,000 --- an 82% decline. Standardized rates for ED visits also declined in a significant linear fashion (β = −48/100,000, *P* = .05). The actual rates declined from 291.5 per 100,000 to 158.6 per 100,000 --- a 46% decline.

![Rates of age- and sex-standardized preventable hospitalization and emergency department visits for angina in the United States across 4 time periods. Sources: National Hospital Discharge Survey, 1995--2010 ([@R9]) and National Hospital Ambulatory Medical Care Survey, 1995--2009 ([@R10]). Data for emergency department visits in the last study time period (2007--2010) are for 2007 through 2009 only.\
YearVisits Per 100,00 PopulationHospitalEmergency Department Visits**1995--1998**89.1291.6**1999--2002**50.69257.8**2003--2006**31.03171.1**2007--2010**15.76158.6](PCD-10-E126s01){#F1}

Discussion
==========

We found that both preventable hospitalizations and ED visits for angina declined from the mid-1990s through 2007--2010; however, the rate of decline has been less for ED visits than for preventable hospitalizations. Consequently, the decline in preventable hospitalizations for angina in the inpatient setting is unlikely to be due to increased management of this condition in EDs.

Hypotheses for this rapid decline include 1) a decreasing rate of angina (although little evidence is available, US and British studies reported either flat or increasing rates during the 1990s) ([@R15]--[@R17]); 2) declining heart disease risk factors that are well documented ([@R18]); 3) changing provider practices such as increased testing with troponin (possibly leading to reclassifying angina as a myocardial infarction based on the test results), increased use of revascularization (use of certain procedures disqualify angina as a PQI), or changes in diagnostic practices (such as cardiac catheterization) in the in-patient setting ([@R19]); 4) increasing use of EDs or outpatient clinics to manage acute chest pain; and 5) changing hospital ICD-9 CM coding ([@R5],[@R7]). Saver and colleagues ([@R5]) believe that this decline reflects trends in more aggressive diagnosis of coronary atherosclerosis, which has led to a decline in angina as a primary diagnosis. Research by Bertoni and colleagues ([@R7]) shows that it is not just a matter of having moved angina from its position as a primary diagnosis to a nonprimary diagnosis --- angina recorded as any diagnosis also declined during 1988--2001.

We explored changes in the rate of preventable ED visits for angina to address the hypothesis that management of angina has moved from the inpatient setting to the ED setting. In fact, ED use has increased over the last 10 or more years with inpatient beds decreasing over this same time period ([@R20]). Although noninjury ED visits for chest pain have increased on average about 55,000 each year in the United States during the past decade (which is not a significant increase) ([@R21]), our study shows that the rate of preventable ED visits for angina has decreased over time. This leads us to agree with others ([@R5]) that more aggressive diagnostic workups have likely led to different discharge diagnoses. This is further supported by 1) the increasing prevalence of observation units in EDs, with more than one-third of hospitals having such a unit in 2007--2008 ([@R22]); 2) the fact that chest pain is the leading complaint that results in observation during an ED visit ([@R22]); and 3) the increasing use of advanced medical imaging for noninjury chest pain ([@R21]). Diagnostic workups of patients with chest pain will likely result in primary discharge diagnoses more specific than angina, such as coronary atherosclerosis or acute coronary syndrome. Accredited chest pain centers have been developed throughout the United States, which has led to better adherence to clinical guidelines for cardiac care ([@R23]). The growth of observation units and the use of aggressive diagnostics are often driven by factors such as overcrowding in EDs, failure to be reimbursed after admitting certain patients to the hospital (eg, for very short-term stays), and the urgent need to rule out serious conditions such as a heart attack or stroke ([@R22]).

Many patients who in the past would have received diagnoses of angina may now be more likely to receive diagnoses of coronary atherosclerotic disease ([@R5]) --- a condition that is still considered manageable, if not preventable, in outpatient and community settings. Highly recommended evidence-based management strategies in the outpatient setting include using aspirin therapy to lower low-density lipoprotein cholesterol to targets based on initial risk and using renin-angiotensin-aldosterone system blockers and β-blockers for selected at-risk patients ([@R4]). Other recommended strategies include smoking cessation, blood pressure control, physical activity, improved nutrition, weight management, and diabetes management ([@R4]). Aggressive risk factor management and therapeutic lifestyle changes for patients with existing coronary and other atherosclerotic vascular disease improve survival, reduce recurrent events, and improve quality of life ([@R24]--[@R27]).

Our study contributes newly to the literature in the following ways: 1) hospitalization data are from a representative sample of US hospitals; 2) data on preventable ED visits are also examined, leading us to conclude that these visits have declined over time; 3) CIs around rates show the degree of certainty or uncertainty; and 4) our results add almost another decade of data to those of previous studies.

Our study also has limitations. First, it is important to continue to examine our proposed hypotheses and those of other researchers ([@R5]--[@R7]) using data sets that have more complete information on both admission and discharge diagnoses. These types of data would allow for a greater understanding of what percentage of admission diagnoses of angina are converted to another diagnosis at discharge. The data are currently insufficient to do this because NHDS started collecting admitting diagnoses only in 2007, and NHAMCS does not collect any admitting diagnosis (it collects patient-reported reason for visit). Second, as required by AHRQ's definition of a PQI, we were unable to exclude angina hospitalizations that occurred because of transfers from another facility for 1995 through 2000 because transfer data were not collected during those years. However, based on those years for which data were available, we believe that lack of transfer data creates only a small error, given that transfers accounted for 0.97%--2.08% of angina hospitalizations. Finally, we did not exclude transfers or cardiac procedures from preventable ED visits, which is routinely done for preventable hospitalizations. So, we are unable to claim that our rates across settings are truly comparable. With the increase in observation units in EDs, the line between hospitalization and ED visits will continue to blur. To get a complete picture of preventable hospitalizations, preventable ED visits also must be studied; to achieve this, more research is needed on the validity of the definition used in this study.

Regardless of the reasons for the decline in angina hospitalizations and ED visits, primary and secondary prevention strategies should continue to be a hallmark of care for patients with coronary artery disease. Using prevention strategies, however, does not obviate the need for further research. To move beyond speculation, studies are needed on factors that influence doctors to change primary admissions diagnoses of angina to primary discharge diagnoses other than angina. Second, validity studies or experts' opinions are important to provide guidance on the best way to define a preventable ED visit. With these advances, we could more easily determine whether using the metrics of preventable hospitalizations and ED visits for angina will provide valuable information on the quality of outpatient medical care and the ability of the public health system to support primary prevention efforts.
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**CME Questions**

1.  You are seeing a 57-year-old man in the emergency department (ED) for a 2-hour history of left chest pain. Which of the following statements regarding ED visits for chest pain and their management is most accurate?

    A.  Rates of total non-injury ED visits for chest pain have declined in the past decades

    B.  The rate of discharge for the diagnosis of chest pain vs more specific pathologic conditions has increased dramatically

    C.  Observation units are present in less than 5% of EDs

    D.  Chest pain is the leading cause of admission to the ED observation unit

2.  Based on the data in the current study by Dr. Will and colleagues, what should you consider regarding trends in ED visits for angina?

    A.  By 2007-2009, most visits were among patients at age 65 years or older

    B.  Preventable ED visits were more common among older vs younger adults

    C.  Men had more ED visits compared with women

    D.  Medicaid paid for the majority of ED visits

3.  You consider admitting the patient to the hospital for a cardiac workup. What should you consider regarding data on hospitalizations for angina in the current study?

    A.  Older adults were more likely to be hospitalized throughout the study period

    B.  Hospitalizations were most common in the western United States

    C.  Most hospitalizations were covered by Medicare

    D.  The rate of preventable hospitalizations decreased with time among men, but not women

4.  What were the trends in preventable ED visits and hospitalizations for angina in the current study?

    A.  Reductions in the rates of both preventable ED visits and hospitalizations over time

    B.  Higher rates of preventable ED visits but lower rates of preventable hospitalizations over time

    C.  Lower rates of preventable ED visits over time, but no change in the rate of preventable hospitalizations

    D.  Higher rates of both preventable ED visits and preventable hospitalizations over time
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  **3. The content learned from this activity will impact my practice.**                                                          
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  **4. The activity was presented objectively and free of commercial bias.**                                                      
  **Strongly Disagree**                                                                                                           **Strongly Agree**
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